Searching PAJ 



1/2 ^— V 



PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 08-037238 
(43)Date of publication of application : 06.02.1996 



(51)Int.CL 



H01L 21/8234 
H01L 27/088 
H01L 27/04 
H01L 21/822 



(21 Application number : 06-191010 



(22)Date of filing 



21.07.1994 



(71 Applicant : HITACHI LTD 
HITACHI TOBU 
SEMICONDUCTOR LTD 

(72)Inventor : TANBA HIROKO 
HASE AKIHIRO 
OKAZAKI TAKAO 



(54) SEMICONDUCTOR INTEGRATED CIRCUIT DEVICE 

(57)Abstract: 

PURPOSE: To protect the input MOSFETs in an 
interface unit by placing between a plurality of power 
supply terminals both of unidirectional elements that 
are provided with so high a threshold voltage as to be 
turned off when power is being normally supplied. 
CONSTITUTION: MOSFETs Q1-Q6 with a diode 
connected are placed between different power supply 
terminals VA, VD, VX. These MOSFETs Q1-Q6 are 
provided with so high a threshold voltage that they 
will not be turned on in ordinary operating condition. 
This allows a thick field insulating film to be used for 
gate insulating films; so-called parasitic MOSFETs 
are used. Thus, the threshold voltage of the n-type 
aluminum parasitic MOSFETs Q1-Q6 is used, and 
potential difference between independent power 
supplies, which may cause the electrostatic 
breakdown of interface elements between the 
independent power supplies, is thereby canceled. This 
avoids the electrostatic breakdown of interface 
elements. 
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@tedS±IBO t5lwLD D«i£-?& 5 iC *b "f 

AM^^-^x^^lEl^tMt^MOSFET 
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4 £ NlMO S F E TQ 1 5 (D±BWim^X *) AAMO 
SFETQ12>Q13 OftaftSft^BE^^-hSrSia 

50 [0 0 4 4] E18{C^ ±|S^>-^"^^^^^^t!lO 
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77 

«8^t-KtUQ14, Q15WQ16>Q1 

5fa±£E]5<b£>-efc£ c !^S(c.f£lSTI§l«>fclHlK0 3 
&E*-bSS; 5 J: 0 i£ LT i'V \ 

[0045] I3 9{c^ ±m^>#— y ^ ^%<r>\iL<r> 
—^m<nm&m&7F$*ix^z> 0 z.com&mx^ a 

S FET > UNft^SMOSFETQl 4 t Q 
15*fflV^ 0 iJEPfir^lMOSFE 
T Q(C i 9 «J5fc * tl-fc«»^>r tf— KSr Nf- * >-*^M 
MOSFETQtCttlWtjSi-So rftb^^^JBM 
OSFETQ14>Ql 5MAMMOSFETQ 1 
2>Q13fc v^y^W K W yM^MO S F E Tl: 

[0 0 4 6] 0Jx.W£. GND 1, GND2^t-7 P y#; 
ffi£U «SVDD 2£K*mc. «|VDD1ICjES(D 

W\^%&S^<owm*±9ttZ>i>K NSMOSFET 

q i Afrhtezmfc?'**'- vmWf^wcmM^m.^ 

te«2KV DDI [cm ^Tlft-f* # NlMO S F E T Q 1 

GND1, VDD2^t- ^iftflgi: U ^iffiS-f&GN 
D 2 fSVDD 1 tcHfficoSflffid^iDStb 

NlMO S F E T Q 1 5 ^ b ftSftS^ t 

-&t± % NlMO S F E TQ 1 5 O^lC j: ^ S*fn]!cS 
SlcSrifti- m-^5a6K^«0E*^7^i-S e « 

£ r. > N Rt^ilENlMO S F E TQ 1 4 > NlMO S 
FETQ 1 5 (DilfESbffM X 9 A^MO S F E T Q 1 2 
> Q 1 a<0»«<H»*Bffi<0ifii±S:ISa-t- 5 - £ 

[0 04 7] y±o@&ttffcftt^ 5Sb 
H7<03li6Wli:lHl«-e*>5^ rco^0rjo^m 
Ji, tffi^ 7 ^^ffl^MO S F E T > LtNf t >^ 
1MOS FET^ififfltfci @7{^ 
L/c J: 5 M 7 y/fflMO S F ET^rCMO S xm 

MOS FETfdJ: 9 7yf7y^.@^t*itt<, & 
4CMOS"C?«^Lfci|'&i:tteU KT^ia^ 

[0 0 4 8] igioict^ ±ky 

A2rtM-?fe5«8BV D D 2 ^(ctt, ±E|pI«tcttBE^ y 



(7) #B8¥8- 3 7 2 3 8 

72 

>/ffl^)MO SFET> LTNft >*;UlMO S F E 
TQHiQl 5 Srffli^* o£ 9 , m&P s f J r>*ji> 
SMOSFETQfcJ:!)i*Stl /cKS *V K * N 
f t V^/^SMO S F E T Q!^ <t Zftb<D 
9 7 yT^fflMO SFETQ1 4 >Q 1 Sfi^fflMO 
SFETQ1 2 > Q 1 3 ttu v-V^Vw yfM^M 
OSFETiCi5«fi!i*Ji5o *U-C, fiM^W;*— K 
i LXfifrlBW<t 5<CNST^^#^MOSFETQl 6 

[0 0 4 9] Ull ldte, JbSE-Y ^^-^^^^SRCOM 

13 ^ ii#tt#B#{--«gmiE^, VDDl>VDD2SrS| 
S-r5#^fix 7 y/ffl^MO S F E T i ITG 

ND2«co*«aHlE-rS-i:^J:9, fMt**l»BEO|6]± 

[0050] ±&<n%mm**h%bti%ftm^mi, t 

30 ai-r^flitDA^MO S F ET(D-ftSS # 1^5 Sb* 
[0 0 5 1] (2) JilES^-lHlSg^MOSFET^J: 

wm^y^ vumm^nm ttM^ntMMo 

S F ETCO^f — h t KW^Sr^JBctfcfcOSrffiv^w 

[0 0 5 2] (3) aft<DaStLfc«K«j|&«^d^ 

@K36S(-c*5V^T , iKm^-lBJS&P^ (Off ^rfcmZir 0 «( 
y^-7i>f^S(DAAMO S F E Toy— Kc»«5fi 

KA 4 b * 6 »S«R»KjJblHl8& iciJ:t)^^^-^ai 
><S!5COA^MO S F E T <£>y— HK«BSJh*s-C?# 5 >: 

50 [0 0 5 3] ( 4 ) ¥#ff*«lElSg^itS«C0iiH 
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13 

£r±ffi (1) &v>L (3) (-dJ:t)|Kih1-Sr 5 
[0 0 5 4] 9 tt3ftfc»W£-SQ6Mfc: 

-f%t~tb [cm =t Ess* ic^ii u mti«EEa^ &wt n z> 

fd*5v fc-(*ttlHiKSr»:tt > Lt «t v \ -f > * 

— 7 W ^fflOtU^jMO S F E T <D«Ki»;*tt:B&<Z>S 
[0 0 5 6] r<05iWtix fWE<75J; ?t£7*<< i/ftfr/T 

[0 0 5 7] 

Sr-ttb^ii4Ba(-»tt 5 r > 0 . In] 

tL5^t^ >?—7^<<{ ^SPCOA^/MO S F E TCOftl 
[0 0 5 8] ifem^IalBttMOSFETtciOfllrtS 
^ KSfeJWBSrflJJB LtM^ *l-fc#£MO S F E T 



(8) ¥rmW- 8-3 7 2 3 8 

[0 0 5 9] Wft^StUfcWSHWJtSBB^s&^tbffmiE 
x^f^<7)A*MOSFET^- htd»«5fi«B6Jhffl 

A^IMO S F E T O^- Hft«B&Jh3&^ft 6o 

[0060] fm»^m^»^WR<nmm\^ v , 

fcix-SMO S F E T(OBJBE«BEtt/h$ < ^^^f^i-fo^ 

;c 18 w b n z> 4 > $ - y ~ * u x<d w« s: ± m \ - 

[Hffio«*4RM] 

[Hi] ro«W{c«5^*fl^lali«Slto-|llB« 

[g| 2] HI 1 <OT/^^ ttMOS F ETID- ^5fe0i]4r^: 
[El 3] ±lB»*MOSFETO{t!iO--^J6^JS:^-rilE 
[[34] ±SE**MOSFETOHiC«l(^— 1116084:^: 
30 [E15] ^(D»M^«6^(«fett[ElB»«^*5^S>< 

[i6i nsco-f^^— ^rn.^^^(^— mmm^-rM 
[0 7] ±ia>r 7^>r ^SBoffeo— mftWSr^f 
[1118] ±iB^>^-7^^^gB<0«l(0— iisseiii^t* 

[H9] ±.m4^?--7^ ^(DitixD-mfom&TF't 
laBBi-efcSo 

i-@KH"efcSo 

[mil] ±E>r ^^^^^^HWiiito-.^ft^j 
Sr^-riaKH-e&So 

[Hi 2] ro»W^afflSn5^*«*ttlHlB36BS: 

feSo 

[Hi 31 r<D3BM^«BfcLJ:5i:t- SRBSrttW-TS 

fc«)0*riiH-e*)5o 

[«F#<0|ftM] 

50 Q1-Q6, Q16, Q17-MMOSFET, Ql 
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(9) 

15 

0-Q15, Q20-Q23-MOSFET, R 1 •••■(* 

SB, i o i o 3-iSJSfiak 1 1 i 

■•■^1/7^1'^ 112-A/D« 113-DS 
P. 114-D/ASM H5-^h7^/U^ 

i 2o-«ttaaEW*, 121-1. 121-2-D/A 

1 2 2- 1. 1 2 2-2-7^;^, 12 3- 



!fcm¥-8- 3 7 2 3 8 

ttffi/HESEJMS. 12 4-A/DM, 12 5— fit 
ttttPS* 1 3 0-S«m 1 3 l-j£ft«#J9« 
i^yf, 13 2-7>ft, 1 3 3- -iSSW^lJSiH 
SI. 1 3 

17 0, 180- 
-^^^nn^t'^ — ^ N 1 9 0 — y ir y Mf-S-5S£ls! 

IS. 
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(13) M¥8-3 7 2 3 8 

(51) Int. CI. 6 «WJ»# JTftmm&^r ■ FI a*fi**«m 
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